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INTRODUCTION -Among the repeated sequences present in most eukaryotic genomes, SINEs (Short Interspersed Nuclear Elements) are widely used to investigate evolution in the mammalian order (Buchanan et al., 1999) . One family of these repetitive sequences, the MIR (Mammalian Interspersed Repeats; Jurka et al., 1995) , is ubiquitous in all mammals. MIR elements are tRNA-derived SINEs and are identifiable by a conserved core region of about 70 nucleotides. This is a "fossil element", because the MIR transposition is inactive in the genome and their presence as active element can be dated about 130 million years ago (Jurka et al., 1995) . MIR repeats occur in the genome in both orientations and consequently inter-repeat regions can be amplified with one or more inward or outward MIR primers. Patterns generated by inter-MIR PCR (MS-PCR) are invaluable tools as they are species-specific and phylogenetically informative at the level of taxonomic families (Buntjer, 1997) . Polymorphisms produced by MS-PCR are considered neutral markers even though the origin of their polymorphism is different from the traditional neutral markers (e.g. microsatellite, RFLP, AFLP). In the former, polymorphism is due to the effects of the interspersed element transposition instead of changes in the number of repetitions or nucleotide substitution. The genome analysis by MS-PCR of different populations within the same species can suggest the possible future use of this kind of markers to investigate the mammalian genome, complementing data for genes, mitochondrial DNA and neutral markers about genetic diversity and phylogeny.
MATERIALS AND METHODS -Eleven unrelated individuals of five local breeds (Bionda dell'Adamello, Orobica, Frisa, Camosciata, Ciavenasca), one cosmopolitan breed (Saanen) and one population coming from the so-called primitiva breed (Lariana) were used in this study. PCR was performed using mir17 primers (Jurka et al., 1995) , amplifying the sequences comprised from two interspersed elements (inter-MIR) with opposite ori- PROC. 16 th NAT. CONGR. ASPA, TORINO, ITALY entation in the genome. PCR reactions were carried out in standard conditions at 54°C annealing. PCR products were loaded on to 12% non-denaturing polyacrylamide gels and the electrophoresis was carried out at 6W constant and 15°C for 2 h. The fragments were visualised by silver staining. The total number of bands produced and the number of polymorphic bands per breed were evaluated. Animals were genotyped based on presence or absence of the polymorphic fragments clearly visualised belong all breeds (1=presence; 0=absence; 2=missing data); values of expected heterozygosity (Het) and Fst (Nei, 1977) were calculated within and across breeds and breed-specific presence/absence of bands was evaluated (Table 1) . To estimate the robustness of the data produced, 26% of the data points were replicated and scored. RESULTS AND CONCLUSIONS -Previous studies showed what was described, at that time, as possible species-specific fingerprinting obtained with different MIR specific primers (Gorni et al., 2004) . The inter-MIR PCR produced an electrophoretic profile with an average of 37 fragments of different sizes (200-1500 bp). In addition 26% of the data were independently replicated and scored. Only 1% of the data points were not identically scored, indicating the reliability of the technique employed to produce the inter-MIR profiles. The total number of bands obtained per breed ranged from 28 (Bionda) to 43 (Lariana). The same breeds showed a maximum of 32 and a minimum of 20 polymorphic fragments (average 25). Among the polymorphic bands, twenty-two fragments were clearly visible and detectable across breeds. Since the MIR elements are inactive and their dispersion fixed in the genome (Smit and Riggs 1995; Jurka et al., 1995) , the absence of the band can be caused by either a mutation of sequence matching mir17 primer or by deletion/insertion events. Therefore these fragments were assumed as dominant markers and binary scored. As shown in Table 1 , the expected heterozygosity (Het) estimated within breeds ranged between 0.259 (Camosciata) and 0.336 (Bionda); the high standard deviation values can be explained by a few bands, polymorphic across breeds, that are present or absent in all of the analysed individuals of the same breed (Table 1) . This is not the case of the Het estimated across breeds, as only one marker was absent in one breed (Bionda) and present in the remaining breeds. The value of average Het expected across breeds was slightly higher than the Het estimated within. This result can suggest that, in the sample analysed, the genetic variability was due to the differences across different breeds. The Fst value of 0.355 confirms the Het evidence, indicating that the subdivision of breeds, possibly due to the founder effect or the genetic drift, accounted for 35.5% of the total genetic variation. The data obtained in this study indicated that markers produced by inter-MIR PCR were not only phylogenetically informative at the level of taxonomic families, as reported by different authors (Buntjer, 1997; Jurka et al., 1995; Buchanan et al., 1999) , but they were also polymorphic within and across breeds in the same species. In addition, MIR elements were inactive and their dispersion fixed in the genome 130M yr ago ("fossil element", Smit and Riggs 1995; Jurka et al., 1995) and even if their ancestral polymorphism was due to the effects of transposition, the actual polymorphisms showed by MS-PCR analysis might be caused by deletion/insertion events in the inter-MIR sequence (Buntjer, 1997), genetic drift or, in the case of different breeds, by a founder effect. Therefore, data produced by MS-PCR can usefully integrate genetic diversity and phylogeny information obtained by selected genes, mitochondrial DNA and neutral markers (e.g. SSR, AFLP).
